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TITLE: High-molecular Dielectrios l

PERIODICAL: Uspekhi khimii, 1960, Vol. 29, No. 7, pp. 864-881

TEXT: The aim of the authors was to illustrate some laws governing the
electric properties of polymers on the basis of own results and those
published by other research workers. Attention is devoted chiefly to
dielectric losses and polarization studied in dependence on the structure
of high-molecular compounds with respect to chemical composition,
stereochemical structure, amorphous and crystalline states. and also to
the character of thermal motion, since the electric properties of the
polymerlare largely dependent on the last-mentioned characteristic.

In the chapter dealing with dielectric losses and polymerization of
non-polar polymers, the dependence of the dielectric constant g£', the
square of the refractive index n%, and the dielectric loss angle tanf

on temperature gnd frequency (Fig. 1) for amorphous polystyrene, the \}
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temperature dependence of &' and tan§ for atactic and isotactic
polzetzrenes1§Fig. 2), of ¢ and tan§ for lowr and high-density
polyethylenesland polytetrafluoroethylene $-4AF-4) (Fig. 3). the
dependence of tan§ of high-and low-density polyethylenes on the
concentration of the strongly polar )X=0 groups éFig. 4), the
temperature dependence of tan§ for polypropylenel(Fig. 5) and poly-
ethylenes at 3.109 cps are graphically shown., In Table 1, densities of
non-polar polymers, their measured ¢'-values as well as values of
molecular polarization calculated from these densities and the
refractions of bonds are given. The last column of this Taple shows
differences found between the experimentally determined and calculated
polarization and refraction values. In the chapter dealing with
dielectric losses and dielectric constants of polar polymers, the
temperature dependence of €' and tan§ for polyparachlerostyrene (PPCS),
polyvinyl chloride (P¥C), polymonofluorotrichloroethylene ($-3(F-3))
(Fig. 7), and three crystalline polyesters (Fig. 8), of tan§ for
styrene - methylmethacrylate and styrene - methylacrylate copolymers \}
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(Pig. 9), the frequency dependence of tan8 for styrene - methyl-
methacrylate gopolymers (Fig. 10 the temperature dependence for
acrylonitrile%- butadiene(26:74 and acrylonitrile - styrene (28:72)
copolymers, of the relative volume changes for styrene - methyl-
methacrylate copolymers (Fig. 12), of ¢' and tan§ for a polystyrene -
tenzylbenzoate mixture (Fig. 13), of tan§ for a mixture of grafted
polymers and homopolymers of acetobutyrate cellulose with polymethyl-
methacrylate (Fig. 14), for polyethyleneterephthalate with nylon

(Fig. 15), and the dependence of the logarithm of frequency of

maximum tan§ for dipole-elastic and dipole-radical losses on 1/T

(Pig. 16) are graphically shown. In the chapter dealing with electrical
conductivity and breakdown of polymers, the time dependence of the
logarithm of the current flowing through the polymer with U = const
(Fig. 17), the temperature dependence of volume resistivity of PVC
plasticized with 4.5% dioctyphthalate (Fig. 18), the dependence of the
logarithm of volume resistivity of low-density polyethylene on 1/T
(Fig. 19), the dependence of logeyol = P(1/T) for polyvinyl acetate,
polyvinyl butyral, polyvinyl formal, polymethylmethacrylate, polyvinyljx

Card 3/4

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0
S T S . e b s ;

81975

High-molecular Dielectrics 5/074/60/029/07/03/004
B020/B068

ethylal, and polystyrene (Fig. 20), the dependence of the electrical
conductivity of polyethylene and polymethylmethacrylate on 1/7 (Fig. 21),
and the temperature dependence of the electrical conductivity of
polyvinyl alcohol, polymethylmethacrylate, polyvinylchloroacetate,
chlorinated high-density polyethylene, mica, polystyrene, high-density
polyethylene, and polyisobutylene (Fig. 22) are graphically studied.

A. F. JToffe is mentioned. There are 22 figures, 2 tables, and 46
references: 26 Soviet, 12 US, 6 British and 2 German.

ASSOCIATION: Institut vysokomolekulyarnykh soyedineniy Akademii nauk
SSSR (Institute of High-molecular Compounds of the
Academy of Sciences, USSR). Nauchno-issledovatel 'skiy
institut polimerizatsionnykh plastmass, Leningrad
(Scientific Research Institute of Polymer Plastics, Jﬂ
Leningrad)
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AUTHORS: Kabin, S. P., Malkevich, 8. G., Mikhgylov, G. P., Sazhin, B. I.
Smolyanskiy, A. L., Chereshkevich, L. V.
TITLE: gtudy of the dielectric losses and polarization of some fluoro-
plasts

PERIODICAL: Vysokomolekulyarnyye soyedineniya, V. 3, no. 4, 1961, 618-623

PEXT: This paper studies the elfect of crystallization upon the dielectric

congtant € and tan & of the dielectric losses. Substances with the following
parameters were studied:

Substance: Denotation d20°' g/cm5 €, 105 cps, tan 6, 10° melting
0°¢ cps, 0°C  point, °C

polyvinylidene flu-

oride F-2 1.86 7.0 0.19 180
copolymer from tetra-

fluoroethylene and

fluorovinylidene 1:4 CF-1 1.86 6.4 0.18 145
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Subgtance: Denotation d20°’ g/cm} £, 105 cps, tan o, 105 melting

0°cC cps, 0°C point, ©C

ditto, ratio CF-2 1.91 8.6 0.09 160
1:2
ditto, ratio CF-3 1.98 8.0 0.08 205
1:1

£ end tan & were measured between -150°C and melting point of the polymer at
frequencies of 5-107 cps on 0.1-0.,5 mm thick samples according to a8 method
described in Ref. 4 (G. P. Mikhaylov, B. I. Sazhin, Vysokomolek. goyed .,

1, 9, 1959; Zh. tekhn. fiz., 29, 2186, 1955). The maximum error was less
than 10%. Fig. 1 shows & and tan 0 as 8 function of temperature. The
maxima occurring therein which are caused by relaxation, were also observed
when tan b was a function of frequ»ncy. gince tetrafluoroethylene has a
symmetrical molecule with small dipole moment, the increase of € and tan b
in the copolymers, is due %o the polarity of vinylidene fluoride. Three
ranges of dielectric losses owing to relaxation were observed. 1) hieh-
frequency relaxation at CF-2 and CF-3 in the range of from -1680- -1000C
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(maximun of tan 8); 2) medium-frequency relaxation in all substances investi-
gated in the range of from ~-50- +50°C, and 3) low-frequency relaxation at
+100-+200°C in all substances. Experiments carried out with hardened CF-3
showed a falling of high-frequency relaxation and a rise of middle-frequency
relaxation as compared to the non-hardened polymer. Fig. 4 shows the
frequency of the maximum of high-frequency and medium-frequency relexation
as a function of 1/T. The discussion of the experimental data led to the
following conclusions: 1) The dielectric properties in the range of from
100-200°C cannot be explained by relaxation only. The structural transforma-
tions must aleo be taken into account. 2) The maxima of low-frequency re-
laxation lie close to the melting point of the polymers concerned , thus due
to thermal motions in the crystalline phase. 3) The dielectric losses de-~
crease with the degree of crystallization of the copolymers. 4) Orientation
of polymers, i.e., inorease of the degree of crystallization, may be ac-
companisd by a considerable increase of £, There are 4 figures; 1 table,

and 11 references: 6 Soviet-bloc and 4 non-Soviet-bloc. The 2 references

to English-language publications read as follows: M. E. Convoy et al.,

Rubb. Age, 16, 543, 19553 A. H. Willbourn, Prans. Faraday Soc., 54, 717,
1958.
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MIKHAYLOV, G.P.; IOHANOV, A.M,; SHEVELEV, V.A.

Temperature dependence of the dipole-elastic relaxation time of
polymers., Vysokom.,soeds 3 no,5:794~797. My 161, (MIRA 14:5)

l. Institut vysokomolekulyarnykh soyedineniy AN S SSR,
(Polymers)
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Electric properties of polymers. Zhur.VKHO 6 no.4:404-411 '61l.
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AUTHORS. Mikhaylov, G. P., and Borisova, T. I.
TITLE: Study of molecular relaxation in polymers by the dielectric
me thod

PERIODICAL: Uspekhi khimii, v. 30, no. 7, 1961, 895-913

TEXT: In the present paper, some conclusions are drawn on character and
mechanism of relaxation on the basis of publications on the examination

of relaxation processes in polymers by dielectric and mechanical methods.
The relaxation observed by the dielectric method is characterized by the
fact that the energy of the electric field applied to the polymer sample

is mainly distributed by relaxants with polar groups. The molecular re- >(
laxation observed by the method of dielectric losses and polarization can
be classified into two basic types: relaxation of polar radicals or of the
monomer member of the macromolecule, and relaxation of the same radicals
together #ith sections of the main chain, i.e., relaxation of sections

This was found for polymers of different structures: linear, ramified,
structures with links in the chain, partly crystallized, and completely
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amorphous structures. Usually, it is assumed that the one type of relaxa-
tion in relation with the mobility of lateral polar radicals, the so-called
dipole-radical losses, can only be observed within a certain temperature
range which corresponds to the glass-like state of the polymer. The other
type of relaxation, the so-called dipole-elastic losses, can only be ob-
served in polymers sbove vitrification temperature. In the case of poly-
methyl methacrylate, the authors succeeded 1n observing dipole-rudical
losses at temperatures much higher than those of vitrification (Ref. 2:
Polymer Sci., 3u, 605 (1958); Ref. 3: ZhTF, 28, 132 (1958)). Hence, it
may be assumed that dipole-radical losses are by no means restricted to the
glass-like state of polymers since they have also been observed in the
rubber-like state of polymers. Dipole-radical losses reflect the relaxa-
tion process caused by the motion of lateral polar groups. The main chain
remains immovable during the examination. If the period of the applied
field is long enough, dipole-elastic losses are observed at certain temper-
atures. They are due to the joint displacement of sections of the main
chain and of polar side groups, i.e., they are related to the thermal
motion of sections in the polymer. There are hardly any differences be-
tween the relaxation processes in ramified and nonramified polymers. This

Card 2/8
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means that the kinetic units are much shorter than the distances between

the points of ramification, and thus do not affect the mobility of the
sections. According to publications, the relaxation time 1 of dipole-
elastic losses is prolonged by an extension of the polymer sample which
causes an orientation of the main chain. Probably, this is no general rule, !
The change in the chemical structure of the monomer link of the polymer
chain has an even higher effect on dipole-elastic losses than on dipole-
radical losses. In this case, the introduction of polar and unpolar

groups takes effect, which may be added directly to tre main chain or to

a lateral radical. 1In recent papers, much attention has been paid to the
spectrum of the relaxation time. Unfortunately, the possibilities of
applying this method are restricted to those cases where the shape of the 2(\
distritution function of the relaxation time is in:ependent of temperature.
This is a prerequisite for tnis method. The effect of the structure of the
macrochain on molecular relaxation becomes evident in the examination of
dielectric properties of copolymers. The elasticity of the macrochain and
also the character of molecular interactions may change if the percentage

of the one or the other component of the copolymer 1s changed. This was
observed during the examination of <ielectric losses and rolarization of
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copolymers, methyl methacrylate =itrn styrene ‘Hef, 1-: T. 1. bo:risova,

w. P. Mikhaylcv, Vysokomol. soyed., 1, 6%, 574 13-9)), and methyl
acrylate with styrene (Ref. 20: 4. P. Mikhaylov, L. V. Krasner, .nTF, 2€, -
1738 (1956)). The examination of molecular relaxation in 1sotactic poly-

methyl methacrylate and polystyrene by tre method of dielectric losses

showed that the steric regularity of the chain greatly changes the re-

laxation properties cf polymers {Ref. 23. Authors, Vysokomol soyed , 2,

619 (19605). The temperature- and frequency dependences of dipole losses

were studied in polyester on the basis of diane and some aliphatic and

aromatic acids (Ref. 24: G. P. Michaylov, M. P. Eydel'nant, Vysokomol.

soyed., 2, 287 {(1960)). 1t is taken for granted that dipole-radical losses

in mixed and in single-component esters are due to the relaxation of the

polar COO group. The most probable relaxation time of this process is

determined by the mobility of the chain segment directly adjacent to this

group. The effect of the structure of the monomer link of the macromole-

cule on molecular relaxation of polymers was studied in the followiny

polymers: polymethyl acrylate, polypropyl acrylate, poly-f-cnloro-ethyl

acrylate, polyvinyl acetate, polyvinyl butyrate, and poly-ll-chlorovinyl

propionate (Ref. 27: G. P. Mikhaylov, L. V Krasner, v pechati (in print,

Card 4/8
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The results are yiven in Tabliws £ and 9. V. A. Kergin, G. L. Slonimskiy, ‘
N. I. Shishkin, and P. F. Veselovskiy are mentioned. There are 17 figures,
5 tables, and 32 references: 20 CJoviet-bloc and 12 non-Soviet-bloc. . 4/><//
ASSOCIATION: Institut vysokomolekulyarnyxh soyedineniy AN SSSR (Inst*tute

of High-molecular Compounds AS USSR)

Legend of Table 4: Comparison of data on dipole- radical losses of isomeric
polymers. (1) Structural formula of the polymer; (2) "™MA (P.A) polymethyl’
acrylate; (3) NOA (¥:i) polypropyl acrylate; (4) ~er24 ( BKhEA) poly-f-
chloro-ethyl acrymh_', CHEEON Y poqvmy"l acetate; (6) —35 (PVB) poly-
vinyl butyrate; (7) ~<«x=" PEK"AP) poly-3-chlorovinyl propionate
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ndensed molecular

Prosent-day theories of dipole polarization of co (MIRA 14:6)

systems. Usp.fiz.nauk 74 1no.1:3-30 My 161.
i (Dipole moments) (Molecular dynamics)
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AUTHORS : Mikhaylov, G. P., Burshteyn, L. L
TITLE:» Effect of side chain radical 1somerism on the intramolecular

interaction in polymers
PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, no. 2. 1962, 270-273

TEXT: P. Debey et al. (see below) observed in infinitely diluted polymers
dissolved in unpolar solvents that the effective dipole moment of the
monomeric link differed from the dipole moment of the isolated molecule
gsince intramolecular interaction between the individual monomer links and
orientation of polar groups take place in the isolated macrochain of the

polymer. ;Lif - pﬁ~ag, where Py = dipole moment of the isolated monomericv/t/

link; g = parameter of the correlation of intramolecular interaction;

a = factor to be estimated when observing the respective model The molec-
ular interaction on two homologous series of polyalkyl acrylates (I) and
polyvinyl acetate (II) is studied by the method of effective dipole
moments:
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-CH- - - -
CH2 CH 082 ?H .
é-O (1, 0 (II). Transition from one series to the other :
éR éOH
n

permits a8 study of intramolecular interaction due to difleren: steric
arrangements of the polar radicals: CH, C.H C3H7, CQHq The 1n

0Ty
vestigation was conducted in benzene solution at 20°C
H H HH
| I
H—?-?~H and H-C-C-H #ere used for an approximate determinatiorn of bA/ v
I :
H C=0 H ?
|
OR Z-O

the dipole moament of the monomeric link The concentration dependencs
{concentration of the polar substance.<5%) of the dielectric
penetrability (by means of MJE 1 (MLYe-1) bridge) and of the specific
volume was determined for ascertaining the dipole moment The dipole
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momenta of the low-molecular analogs were calculated according to Lebye
with extrapolation according to Kumler (see below) for infinite dilution
The basis therefor was the statistical polarization theory accoraing to
Bruckingham (see below). dg/dx2 and dv/dx2 are experimentally determined

The correlation parameter depends on the interaction energy #o and the

steric factor, 1. e., the steric arrangement of the groups immediately
adjacent to the polar radical. The dipole moment for compounds of the

same series 1is similar, but differs on transition from I to II The
correlation parameter g~ 0.70 for I, g~ 0.85 for II, which confirms the
change of intramolecular interaction Since po is equal, this change is ‘/*/

due to different orientations of the polar groups to each other In II,
the decrease of intramolecular interaction is due to low correlation of

the polar radical because of the flexible oxygen bond Thus, the intra-
molecular interaction is determined by the dipole moment Fo and the

steric arrangement of the polar group in the polymer side chain There are
6 tables and 6 references: 3 Soviet and 3 non-Soviet. The three refer-
ences to English-language publications read as followst P Debey,
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F. Bueche, J Chem. Phys 19, 589, 1951
, - s 4 J Halverstadt, % Kumler J
?;56?h,, 64, 2988, 1942; o D Bruckingham. Proc. Roy. Soc.. A 238, 23~

ASEQCIATION: Institut vysokomolekulyarnyxh soyedineniy AN SSSR |Instituta
of High Molecular Compounds AS USSu)

SUBMITTED: February 11, 13/

A
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STSQi0n. 1w - y Gy. Results: [n this temperature
-l = (2,500
Taxine Tar all nolyuwers, dcrresconling to ine
i 5r_.ts.e state of the olyxer If the poiar side
: bo: 5. U atom to the jsolymer cCua.n the U wnd 1 values
1. se .igher T .ua in the igoreric po.ymers withi a C==2C bond to tre gide
raniiel (T {in .cal/mole) for 1,3,2,4,5,6 is 6.2, 8.5, 5.7, 4.8, 9.c,
3.7 1= t.e di-ole-ra.ic:l, anl 39, 44, 43, 31, 40, 46 in tre Jdipole-
elo..-C rocessy. In t.e dinole-radical process U and T fall as tne
alller of CHZ vrours rices in the sile ralical (owing to the increased
o5ezibilisy 62 free roiution. . Substivution of Ji for i in tue Ci, )
iTois 07 the cide raiicul raises J and T in tne dipole-radica: o
wrocess, wnd T in tne iipole-elastic process {owing to the increase in O
polarity of the solymer). There are 2 Iigures and 1 tadle.
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ATTHORE iikhaylov, ¢G. ?., Krasner, L. V.

JITLE: Effective dipole mozments of nomologous polymethyl acrylate
and poliyvinyl acetate polymers

<LAT03ICAKL: Vysokomoiekulyarnyye soyedineniya, v. 4, no. 7, 1962,
1376-1383

2IZNT: The effective dipole moments AVE were determined for the vitreous

ani the hignly elastic state of polymers, together with the relaxation

sime Jdisiribution parameters for polymethyl acrylate (1), polyethyl

acrylate (2), polypronyl acrylate {(3), polyvinyl acetate (4), polyvinyl
~ropiorate (5), polyvinyl butyrate (65, and also p-chloro substituted 3 (7)

and & /8). The method of calculation has been described by the authors

in Vysokomolek. soyed., 1, 542, 1959, and is based on tan 6 and ¢' values
~casured between -170 and +80°C and 0.2 and 100 kc/sec. Results:

Zn the substances investigated in the order 1,2,3,7,4,5,6,8 w'g is

1.5, 1.9, 1.7, 2.3, 2.0, 2.0, 1.9, 3.6 D respectively. In the elastic Vs
state in the polymers of the polyvinyl acetate series in which ‘the side 4
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Effecvive dipole moments of ... B11G/

raiical is vound via an O ustom to the principal chain the dipoles show
iower correlation %o their gurroundings than in those of the polymethyi
scry.e-. serieas, On the other hand the_correlation is greater in the
vitresia state, which leads to lower qu values. Comparison of
termngrature coefficients and volume expansion of the polymers showed tnat
tney vere higher in the polyvinyl acetate than in the polymethyl acrylate
series, und that their ratio was oonstant for individual homologs. This
3u°ne3ts 4 relationship hetween the tenperature dependence of the specific
volume ..d the breadth of the relaxation times spectrum. There are

7 firures and 3 tableas. The most important English-language references are:
. ¥. Jawidson, R. i. Clole, J. Cheam. Phys., 19, 1484, 1951. F. Harris.

5. ..der, J. Chem. Phys., 21, 6, 1953. R. Fuoss, J. Kirkwood, J. Amer.
rem. Soc., 63, 363, 1941.
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§/190/62/004/010/005/010
/9/4184 /010/005/

B101
AUTHORS: Borisova, T. I., Burshteyn, L. L., Mikhaylov, G. RL
TITLL: Synthesis and examination of the atructure of ocatalytic

poly-n-butyl methacrylate. III. Pogeibility of estimating
the gstereoregularity of the polymer by studying the
.dielectric loss and polarization

PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, no. 10, 1962,
1479-1485 /

S~

TEXT: roly-n-butyl methacrylate (PBMA) samples having different steric
structures were uged to determine tan' and &' in bulk and in solution
between 20 cps and 150 kcps, and -60 - +100°C. The differences in the
course of the curves tant®" versus T (°C) at 20 cps for atactic, .
syndiotactic, and isotactic PBMA (Fig. 1) is explained by a reduction in

. the probable relaxation time 1 of the dipole-elastic process for isotactic
PBMA owing to increased mobility of the chain segments. As samples with
different steric structures had the same density (1.06-1.07 g/cm3), this
increase in mobility is not wttributatle to loosening of structure but to
weakened  intramolecular correlation of the polar groups. From the

Card 1[%4?
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t
function log fm = @(1/T), where fr = the temperature coefficient of
‘ o)

tandh&x, tne apparent activdtion energy of the dipoﬁe—elastic loss 1is

calculated to.be 38 kcul/mqle for atactic, 35 kcalJmole for syndiotactic,
and 29 kcal/mole for isotacbic PBili, the vitrificatjon temperatures being
respectively 28, <1, and -JAOC. Between 20 and 1,5.105 cps, the dipole-
radical loss,ghowed no maxigun in the whole temperafure range studied.

The linear dependence specific volume versus concentration was the sgame in
ell samples. For isotactic rBii, the dipole moment pONg wag 1.52, and

for syndiotactic P3BMA 1.45 debye. Since the above mentioned samples
contained slternating sections with isotactic and irregular structures,
it ia concluded that the difference in dipole moments increases with the
content of isotactic structure. The following formula is suggested for
estimating the microtactic gtructure: '

( -
Psample (1 xz)P1 + x,P,, where Paample

gtudied, x, = concentration of the polymer portion with regular structure,

= polarization of the sample

P, and P2 = polarization of the irregular and igsotactic polymer,

Card 24/3 .
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respectively, and PAJusz/BkT. There are 4 figures and .2 tableas.
ASSOCIATION: Institut vysokomolekulyarnykh soyedineniy AN SSSR

(Institute of High-molecular Compounds AS USSR)
SUBMITTLD: June 7, 1961

Fig. 1: tanth versus temperature at 20 cps. (1) atactic PBMA;
(2) isotactic PBMA; (3) and (5) syndiotactic PBMA. \

Card }/lj
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5/190/62/004/011/612/014

B101/B144
y
AUTHORS Mikhaylov, G. ?., Borisova, T, I.
p
TITLE: Mobility of polyhalogen styrene macromolecules I. Investiga-

tion into the form of the molecular motion of poly-2-fluoro-
5-methyl styrene by dielectric losses and polarization

PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, no. 11, 1962, 1732- ;
1738

TEXT: Tan-‘ and -' of poly-2-fluoro-5-methyl styrene (PFMS) were messured
between -160 and *165°C and at 15 - 150,000 cps. At low tgmperatures n
dielectric loss of dipole~type was observed. At 1195 - 120 C tan ~ . (t ) ;
passes through a maximum. The asymmetrical temperature dependence of tan -
proved the existence of dipole-elastic and dipole-radical losses. Only at
frequencies less than 1 cps 18 it possible to observe tan‘ugax of the two

losses directly and separately. The phenyl group side radicals of PFHS
have a certain mobility which ig rather independent of the main chain also
in the glassy state. Above 120°C the motions of the side radicals combine
with those of the macrochains to form a single molecular relaxation process
Card 1/2
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log fmax « +{1/T) where the apparent activation energy of this process

decreases from 90 kcal/mole at 100°C to 45 kcal/mole at 160°C. Above
110°C }ng approaches the constant value of --1,45 Debye. There are 7
figuresoand 1 table.

ASSOCIATION: Institut vysokomolekulyarnykh soyedineniy AN SS5SR (Institute
of High-molecular Compounds AS USSR)

SUBMITTED: July 14, 1361
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5/032/62/028/002/C28/ 227

B124/B1GH
AUTHG....: idikhaylov, G. r., .nevelev, V. A., ard Dmitrocnenko, . 4.
TITLE: bevice for measuring dielectric losses and dielectric

constant of solid polymer dielectrics
:BolUul al:  Zavodskaya laboratoriya, v. -8, no. ., ‘Yu., ¢Xd-.ic

TosT: €' and tand can be neasured 1+ a wide temperature ri.nge wit:. a

setup based on tne .tandard measuri:g device. T.e measuring circuit was ,
conriected witn the s andard-signal generator T0( -17 (3.C-17) tnrougn

attenuator AC-1 (A5-1) and yP-1A (UR-1A}) or yP-- (UR-2) broad-band V/
am,li1fier. The measurin amplitier .&4M (..1., was used as resonance -
indicator. The resonance frejquency was -necked witn a ¥YBP- {UVH;

aavemet.-r. Tne first modificatior. of tne measuring cir-uit, shown in

Fig. 1,a, is designed .or use 1n a side temperature range. The dieiectric
samgle is placed into tne guyp of measuring cupacitor ~ containing no

mobile electrodes. Inuulation 4 {r made of a nigh-trequency Oeramic

m:terial. Thermostat 5 ensures constant temperature of loop b, induction

coil 7, detector crystal &, and screen 9. The second modification, shown

Card '/B,
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- V1cZe 1u: Teasuring dilelectric 1 osa=s L. flig BUUT

in Fig. 1,6, is designed for mezsurements at room .empera’ure, %1lth
triaming condenser 10 being as clos: as possible t7 the gap of tre
meusuring capacitor, thereby permit:ing ac urate meusurement of ‘ne samp.°
capacitance. rlane parallel sample disks wit:i a trnickness of J.uJ? to
J.005 mm in excess of that of the gap between the electrodes were used,

the diameter of which was calculated from DO{D - 1.14d, where DO is tne

"\

diameter of the sample, D is that of the electrodes, and d is tne tnickness
of tne s.mple. Witn the first modification, ¢' is found from the crange
of reszonance freyuency after the introduction of tne sample into the gap

of the measuring capacitor, i. e., from ¢' = \hn/uo;[}f1/f2, —’J'\f1/f?, ;

-
>

vand - [1 + (cn/g'co)J . [(1/.‘2)-;1/.(1)]; S ;)o/wd, and O o= 0 - 0,

where C 1s thne total capacitance of the circuit, f, and f_ ure trne

re.onance frejuencies in tue absence and pr sence of tne sample, « and

«, are tne efficiencies of tne circuit in tie atsence and pres-nce of tne
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S/ude/bi ueB, Lue, L28, 37
vevice for measuring dielectric losses ... E124/B1G*

sample at the frequency f . By comparison wit: a standard polyetnylene
cample ;n/co was found to Ge aZﬁut TXC1\For tue serond modification,
£ o= A< /q } + 1, and tan/

, wnere 4C is tie change of total

2{LC +
capacitance ot the circuit wit: the uample introduced; AC1 and AU2 are tue

capacitances corresponding to the width of the rescnance curve of the
circuit in tne absence and pres nce of the suample. Corrections are made
for tne change of inherent resonance freyuency f1 of the circuit in the

absence of the sumple, and for its efticiency o at nigh and low

temperatures. (' between 2 and 4 and tan/ between 5-10'4 and 10_1 car be
measured with a relative error of less than 2% and 10 to 1>k, respectively.
Tne error depends on the dielectric losses in tne dielectric. Tne
relative changes due to tnis factor are less wnan 15 for £', and 3 to S
for tanJ. Results obtained for the temperzture dependence of polyvinyl
acetate, polyethylene terephtnalate, and polymetnyl —ethacrylate at

40 Mc/sec agree well with experimental data of other autnors. There are

\

Card 3 /‘,‘-
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s figures and Y references:; r sovi-t and 3 non-loviet. The two relerences
to bnglish-language publications read as follows: ASTM, D150-54T;
%. Heddish, Transactions of the Faraday society, 4o, 459 (1950). V/
AooUUIATIUN: Institut vysokomolekulyarnykh soyedineniy Akademii nauk SUJR
(Institute of High-molecular Compounds of the Academy of
Sciences USSR)

Schematic diagram of tne measuring circuits. Leg-nd: (A) water.
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TAGER, Anna Aleksandrovna, Prinimali uchastiye: TSVANKIN, D.Ya.;
BORISOVA, T.I.; BURSHTEYN, L.L.; SLINKIN, A.A.; DULOV, A.A.;
MIKHAYLOV,.G.P., red.; ROGAYLINA, A.A., red.; SHPAK, Ye.G.,

tekhn. red. o
(Physical chemistry of polymer%ghziko-khmna polimerov.
Moskva, Goskhimizdat, 1963. 528 p. (MIRA 16:12)

(Polymers)
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ACCESSION NR: APLO25096 §/0139/63/000/006/0129/0134 s
AUTHORS: Meshcheryakov, R. P.; Mikhaylov, G, P, : 3

TITLE: Effect of a surface charge on photomultiplier operation

SOURCE: IVUZ., Fizika, no. 6, 1963, 129-134

TOPIC TAGS: photomultiplier operation, inpulse regims, oscillogram, blanketing

pulse, scintillation spectromster, loading characteristic, divider current

ABSTRACT: A detailed review of experimental analyses on photomultiplier operations
has been presented along with some additional investigations by the authors. The
study includes operation in the impulse regime of several photomultipliers (FHJ-

13B, FEU-11B, FEJ-12B, and FEU-29) as recorded on oscillograms. The characteristics
of the recorded curves seem to be independent of both the operation region of the
photornultipliers and the method of pulse feed generation. The inertia in photo- -
multipliers is discussed, and the necessity of increasing the blanketing pulse
duration is considered. The operation of photomultipliers at various counter speeds
is investigated in the gcintillation spectrometer regime with NaI(Tl) crystals, —em

using two sources of Coéo-(l and 0.03 M curie activity). The loading
Card_1/2
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ACCESSION NR: APL025096 !

characteristics are displayed graphically", and they show no dependence on the
intercascade divider currep - Finally, the volt-ampere characteristics are meas-

2
ured at 8 x 10 and 2 x 10 imp/sec counter speeds. Orig. art. has: 6 figures. ;

ASSOCIATION: NII pri Tomskom politekhnicheskom institut imeni S. M. Kirova (NII, l
Tomsk Polytechnical Institute) ;

SUBMITTED: 16May62 . DATE AQQ:  1LFeb6l ENCL: 00
SUB CODE: GE NO REF SOV: Ol1 OTHER: OOk ‘
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ACCESSION NR: ATL034003 S/0000/63/000/000/0l75/0!80
AUTHOR: Mikhaylov, 6. P.; Lobanov, A, n,

TITLE: Dielectric properties of polydiansebacinate in the ultra-high frequency
range

SOURCE: Geterotsepnyiye vy*sokomolekulyarny*ye soyedineniya (Heterochain macro-
molecular compounds); sbornjk statey. Moscow, {zd-vo "Nauka," 1963, 175-180

TOPIC TAGS: polymer, polycondensate, amorphous polycondensate, polydiansebaclnate,
polymer dielectric Property, polydiansebacinsta dielectric property, polymer
polarization, dipole radical loss, dielectric high frequency behavior, dielectric
high temperature behavior

ABSTRACT: The dielectric properties of polydiansebacinate, a polar amorphous poly=
condsnsa;s with a vitrification temperature of 26C, were studied at frequencies of
2-10%-10 ¢ps and temperatures of -150 to +200¢, Results are presented graphi-
cally (see Fig. | in the Enclosure) and indicate that the dielectric properties at
ultra-high frequencies are governed by dipole-radical losses. Dipole-elastic loss=
€s were not observed in this polymer above 10 cps. The Possibility of simultaneous
occurrence of two absorption areas, corresponding to dlpole-radical and dipole=

elastic losses, at a glven temperature above the glass temperature was estab!jshed
Card - T e
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ACCESSION NR: ATLO34LOOAL S/OOOO/G}/OOO/OOO/OIBI/0!85
AUTHOR: Mikhaylov, G. P.; Lobanov, A. M.

TITWE: Calculation of some molecular parameters from data obtained In studies of
dipole polarization in polydiansebacinate

SOURCE: Geterotsepny¥ye vy¥sokomolekulyarny¥ye soyedlneniya (Heterochain macro-
molecular compounds); sbornik statey. Moscow, lzd-vo “'Nauka," 1963, 181-185

~ TOPIC TAGS: dipole polarizatinn, polymer polarization, polydiansebacinate, polymer
dielectric property, dielectric i10ss, dipole radical loss, dielectric high tem-
perature behavior, dielectric polymer, specific dipole moment, clrcular graph

method

ABSTRACT: A circular graph procedure (see Fig. 1 in the Enclosure) was used in
analyzing experimental data on the dielectric properties of polyd.ansebacinate to
evaluate qualitatively the relaxation period distribution parameter, speciflc di-
pole moments, and the magnltudes ofge=£&, & (where £, and £,, a°e equilibrium
values of the dielectric constant) and £' pax. The results indicate that the
dielectric properties of polydiansebacinate are governed at high temperatures b

“ dipole-radical polar!zation, 1.e. only kinetic units (determining dipole-radica

1y clzsses)lggrtlcipate in the thermal motion under such condjtions {ebave 40C).

3 ar

Feih
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The increase in ‘' pax of dipole-radical losses with temperature Is due to
narrowing of the relaxation perlod spectrum and an lncrease in the specific di-
pole moment. Dipole-radical losses cannot be described in terms of the theory
of dielectrics suggested by G. Frelikh (Teoriya dielektrikov. lzd. In. Lit., 1960).

Orig. art. has: 5 graphs and 3 formulas.

ASSOCIATION: Institut vy¥*sokomolekulyarny*kh soyedineniy AN SSSR (lastitute of
High Molecular Weight Compounds AN SSSR)

SUBMITTED: 16Novb2 DATE ACQ: 30Aprbh ENCL: Ol

SUB CODE: 0C NO REF SOV: 00l OTHER: 006
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ACCESSION NR: AP3003797 8/0190/63 /005 /007 /1085 /1090
AUTHORSs Mikhaylov, G. P.; Krasner, L. V,

TITLE: Temperature and frequency dependence of dielactric lossas in styrene
methacrylate and styrens methyl vinyl ketono copolymers. 1

SOURCE: Vy#sokomolekulyarny#ye soyedineniya, v. S, no. 7, 1963, 1085-1090

TOPIC TAGS: styrens methacrylate, styrene methyl vinyl ketone, dielectric loas,
temperature, frequency dependence, dipole elastic effect, dipole radical effect

ABSTRACT: Copolymerization was effected at low conversion (about 10%) for all
concentrations, in order to obtain statistical distribution of components in the
macromolecule. The concentration of the polar component was determined by chemical
analysis for oxygen content. The copolymars were prepared by G. A. Petrova in the .
laboratory of Professor A. A. Vansheydt. The samples were propared as dascribed in
a previous work by T. I. Borisova and G, P. Mikhaylov (vyusokomolek. soyed., 1,

57L, 1959), and measurements were made in the frequency range 20 to 100 000 cycles
at temperatures from =120 to +130°, Measurements show that all the investigated
polymers, on being hﬁ.mt.egi pass through two regions where dielectric loss reacr:s a

xaax‘:}mm{/zaa is true of all single-component polar polymers). Maxima of die” ..eric
Qr

SR
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ACCESSION NRs AP3003797

loss shift toward higher temperatures with increase in styrene content, but the
value of the loss and the value of activation energy decline. With change in
concentration the activation energy changes according to the polar component till
the value corresponding to polystyrene is reached. Results show that dipole-radical
relaxation time does not change with concentration, but dipole-elastic relaxation
time does. Frequency dependence shows a gradual change from a simple relation in
dipole-radical relaxation to a complex relation in dipole-elastic relaxation. Orig.
art. hass 6 figures. |
ASSOCIATION: Institut vysokomolekulyarny#kh soyedineniy AN SSSR (Institute of !
High-Molecular Compounds, AN SSSR) !

- '

SUBMITTED: 10Jan62 ) : . ENCLs 00
SUB CODEs MT NO REF SOV:s 006 OTHER: 002 '
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MIKHAYLOV, G.P.; KRASIER, L.V,

affective dipole moments of sijyrene-methacrylate »nd siyrene-
methyl vinyl ketone copolymers. Part 2. Vysokom.soed., 5 no.7i

1091-1095 J1 '63, (MIKA 16:0)
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ACCESSIN NR: AP3003889 5/0181/63/005/007/1917/1923
AUTHORS: Mikhaylow, G. P.; Lobanov, A. M. 77

TITLEt Molecular relaxation in polymers at temperastures considerably above 7(9
vitrification

SOURCE: Fizika tverdogo tela, v. 5, no. 7, 1:9&3)).917-1923

TOPIC TAGS: molecular relaxation, polymer, vitrification, polymethyl acrylate,
polydien sebacate, polyvinyl acetate, polyvinyl chloride, dielectric dipolsr polari-
zation, dielectric constant

ABSTRACT:, The euthore bave investigated the molecular relaxation in polymethyl
acglgten polydian sebacate, polyvinyl acetut:{und polyvinyl chloride/by the dle-
lectric method at temperatures 50~100C sbove vitrification. It was féund that only

dipole%radical polarization occurred in polymers during investigetion of molecular

relaxation at high temperatures. The tempernture dependence of relaxation frecuen-
cles was found to egree with extrapolated values for dipole-redical relaxation.
Conruted values for time distribution of relnxation at high temperatures egree with
deterrinations made for the temperature interval in which dipole-radical loss is not
superposed on dipole-elastic loss. The terpereture dependence of the dielectric
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constant attosts to a definite contribution of dipole-radical polerization et high
terperaturea. The contrlbution of dipole-elastic polarization tends toward zero at
high tempernatures, All the exparimental data indicate that nt temperatures above
vitrification only dipole-radical relaxation is observed. Thrt is, under the indi-
ceted conditions, only kinetic units on the order of monomer units participate. The
micromolecules 2re very flerdble, and the principal type of thermal movement in the
polymers ig intramolecular, Orig. art., has: 5 figures,

ASSOCTATIN 1 Institut vy*sokomolekulyarny*kh soyedinenly AN SSSR, Leningrad
(Institute of iigh-Voleculer Compounds, Academy of Sciences, SSSRS
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g AR
Use of infrared spectra in the study of molecular interaction in
polymera and their hydrated monomers, Part l: Hydrated monomers
and copolymers. upt. 1 spektr. 15 no.4:471=477 O 163,
(MIA 163:11)
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ACCESSION NR: AP4009459 . 8/0051/33/015/006/0766/0111

AUTHOR: Mikhaylov,G.P.; Smolyanskiy, AL,

s st
TITLE: Investigation of molecular interaction in polymers and their hydrogenated
monomers by observation of infrared spectra. 2. Polymors

SOURCE: Optika 1 spektroskopiya, v.13, no.6,1963,766-771

TOPIC TACS: infrared spectrum infrared absorption, carbonyl group, polymethylacry-
late, polyethylacrylate, polybutylacrylate, polymcthylmethacrylate, polyethylmetha-
crylate, polybutylmethacrylate, polyvinylacetate, molecular interaction, hydrogena-
tion, polymer chain, polymer linkage, ester group.

ABSTRACT: In the preccding paper by the authros (G.P,Mikhaylov and A.L,Smolyanskly,
Opt.1 spektr.15,471,1963) there were presented the results of investigation of the
absorption band of the carbonyl group in a number of esters representing hydrogena-
ted acrylates and methacrylates and copolymers of these with styrene. 1t was shown
that the changes in the spectra parameters of the C=0 absorption band in going from
the hydrogenated monomers to the copolymers, in which the concentration of ester
groups approaches rero, are not connected with specific difforences between the

-
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monomer links in the copolymer chains from snall moleculee, i.e., from molecules of
hydrogenated monomers. Tho present work was devoted to investigation of the mole-
cular interaction in acrylate aad methacrylate polymdrs and polyvinyl acetate. To
this end there were investigated the infrared absorption bands of the carbonyl group
with the polymers in the bulk state and in benzene and chloroform solutions. The
variations in the spectra are described and the spectral parameters of the C=0 band
(~1730 ecm-1) are tabulated. The molecular interaction in the polymers is discussed
on' the basis of comparison of the spectra parameters of the C=0 band of the polyme
with the spectral characteristics of the band in the spectra of the correspond ing hy»
drogenated monomers and copolymers with styrcne. It is concluded that the altera-
tions observed in-the spectra are due to the influence of the force field of the xm
monomer link in the polymer chain on the vibrations of the carbonyl group. The re-
sults of the investigation are in agreement with the data of other studies of the
same Sydtems by the method of dielectric polarization and measurement of dipole mo-
monts. 'In conclusion we desire to expre3s our deep gratitude to L.L.Burshteyn, G.
S.Denisov and V.N.Nikitin for their constant interest in the work and discussions.”
Orig.art.has: 3 formulas, 3 figures and 2 tables.

Card 2/ﬁ v

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0

"The dielectric losses and the polarization of organiz polymers in connection
with their composition.”

report submitted to Intl Conf on the Physics of Non-Crystalline Solids, Delft,
Netherlands, 6-10 Jul 6h.
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fTITLE: Dependence of tgéand g' of polyethylene on temperaturs in the
' range of ultra high fraquencies .

|

fSOURCE: Plasticheskiye massy*, no. 2, 1964, 9-12

t
. TOPIC TAGS: polyethylene, ultra high frequency relaxation, high ?
j frequency relaxation, dipole losses. testing of plastic :
!

| ABSTRACT: For polyethylene rolled more tBan one hour at 160 C a !
| field of maximum tgd at a frequency af 10 herczeis observed at room '

| temperature. At frequencies of 3x10- and 2.7x10 hertz, tgd of

' polyethylene at temperature intervals of -60C to +160C passes through!
‘a peak zone three times; two types of losses at these two frequencies __
'can be attributed to loasses of mean frequency and high frequency
jrelaxation, combined with orientational polarization in amorphous

jzones of polyethylene., Also at these frequencies hew dipols losses
rappeared which are not to be attributed to three previously known

fsesd 1/2
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types of losses in polyethylene. It is also observed that during
heat treatment of low density polyethylene in the presence of atmos—
pheric oxygen, tgb in a maximum field at specified frequencies
increases proportionally with time. In these specimens of polyethy-
lene one wide field of tgd appears as a result of application of the |
three types of losses noted in the original polyethylene. Uneven
changes typical of dipole polarization were observed first at tempera- .
ture dependence £/ of polyethylene. In polyethylene at room tempera=- |
ture, tgb pagses through the maximum field in the vicinity of fre-
quency L.7x10° hertz. The amount of tgd is extremely sensitive
to the content of polar additions combine@ax‘ with macromolecules. !
This work served for a period as one of the foundations for roeommen-;

|

dations for the All Ugion State Standard for testing of plastics at

a frequency of 4.7x10° hertz. Orig. art. has: 4 Figures

IASSOCIATION: None :
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Molecular moticn irn polymers. 'lsp. fiz. nauk B3 no., 1:1£3-79
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[Electric conductivity of polymers] Elektroprovodnost’
polimerov, Moskva, Izd-vo "Khimiia," 1964. 115 p.
{MIRA 17:6)
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"TITLE: The relation between epailon prime and tan_'_dolta of Teflon and tampsrature
‘st the frequency of 4.7 * 10° oyoles per second

! ?}omwz: Vy¥sokomolekulyarny*ye soyedineniya, v. 6, no. 5, 1964, 868-870

5 . .

TOPIC TAGS: polytetrafluorethylene, Teflon, epailon'prime Teflon, tan delta
. Teflon

i

;

‘ABSTRACT: Measurements obtained using the method described by D. A. Dmitrochenko, -
A. H, lobanov, G. P, Mikhaylov, and V. A. Shevelev (Zavodsk. lab., 1959, No. 9,
1121) are presonted on Fig, 1 of the Enclosures, Here curves 1, 1', 5, and 6
pertain to the original annealed Teflon samples, curves 2 and 2' to the hardenad
samples, curves 3 and 3' to the comprossed samples, and curves 4 and 4' to samplds |
cut from the necked portion of samples subjected to tension. The low concentrae-
tion of admixtures is probably reasponsible for the absence’ of tan & maximm at
323K on ourve 6., The increase of tan d o, in hardening indicates that the g
iobserved losses are related to orientation proceasses in the amorphous phase of

tha_ « The valus of &' diminished d hard compr g, and -
e \x;y'mrs o Th us”omw ahe uring oning, esaing! a '
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4'. occostant, The actimtion emsrgy calculated frem the straight line legunh

respectively). Orig. art. hll 2 grephs,
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j Hechanical determinationss a = [2 3], [7); B 658 9 , L
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o llf Dielectrical detemimtionss 1-1[2,13 4] 3 ’ ;
,3 - [5, 6, 7). Data obtained with the method used by n. Ke Eby :
and K, M, Sinnot (J. Appl. Phys,, 32, 1756, 1961) and by J. G.
"Fowlds and J, A, Kail (J’. Polymer Soi., 31, 183, 1958).
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Pipole moments of s erirapgular te-ilary :clybutyl metha-~rylate, Vysckom,
goed, 6 N0.9:1713~171% 3 'ou. (MIR4 17:10)
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Yy, ate (P CEMA),
A) and poly- d’ -chlorobutylmethacrylate-
(10to~1:300hmﬂ sonic {requencies was studied. usinga—— g .
ohnique (Vysokomol. soyed. v..6,-1964, 1778), Themeasurements :: .
molecular motion andfcorresponding regions of dipole logges | -

y the astudied polymers.  The first elagtic region {a related to the motion: af -
_molecular segments and the second depends on the mobility of COO- groups and 18~~~ -

| located at approximately 70C for sonio frequenoies. The third region, which has been '
-~ investigated in the present ptudy 13 due {o the motion of side chain terminals and is
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[Electrical conductivity of poulymers Elektroprovod-
nost' polimerov, VFoskve, Kninila, 1965, 159 p,
(MIRA 183:9)
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Influence of the s*ruc~+ire of the monomer unit on the effective
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ORG: Institute of High Molecular Compounds, AN SSSR (Institut vysokomolekulyarnykh
soyedinenily AN SSSR)

'
TITLE: Dielectric relaxation in cogolzmer;\of n-butylmethacrylate(Lith styrene 1

SOURCE: Vysokomolekulyarnyye soyedineniya, v. 8, no. 6, 1966, 969-979

TOPIC TAGS: dielectric property, dielectric material, methacrylate plastic, styrene,
Coloc Yy MméE R Af

ABSTRACT: Molecular dielectric relaxation and polarization of copolymers of n-butyl-
methacrylate with styrene (100-19% styrene) were studied in the 140°-290°C range and at
frequencies of 20-5-108 cps. The object of the work was to examine the effect of the
methyl groups in the main chain upon the overall dielectric relaxation of a copolymer
and to define the principles which govern dielectric relaxation in copolymers at tem-
peratures of 200°C and more above their glass points. It was found that there is a
motion of the C=0 groups within an n-butylmethacrylate-styrene copolymer in the glass
state. As the content of styrene in the copolymer chain increased, both the relaxa-
tion time and the activation energy of the kinetic units gradually declined. On the
same time, no additivity was found in the cases of the composition dependence of the
copolymer's glass points, activation energy of relaxation, and the maximum dielectric __

UDC: 678.01:53+4678,13+678.7444678.746
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relaxation angle. These effects are attributed to the decreasing steric interference
of the CH3-groups in the copolymer main chain. At temperatures of 200°C and more,
above the respective glass points, dielectric relaxation time and polarization were
found to be independent of the copolymers' composition. It was found that the effect-
ive dipole moments of the dipole-group polarization were indeperdent of temperature
while the dipole-segmental and static field polarizations were found to decrease line-
arly with temperature. Orig. art. has: 7 figures, 1 table.
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WIEHAYLOV, G.S5.; KOB'KOVA, V.A.; BASOVA, A.K.

Preparation of ethyl ester of ethoxyacetic acid.

Zmr., Priklad, EKhim, 25,
1329-30 '52. (MLRA 5:12)
(€A 47 no.22:12243 '53)

1. Leningrad ¥ilial VNIVI.
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rnotal atomic heats of sublimation, Ukr, fiz. zhur, 2 no,4:JR0-382
o-D '57, (MIRA 11:3)

1. Inatitut radiofiziki ta elektroniki AN URSRH,
(Heat of sublimation) (Bleotron eomission) (Metals)
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MIKHAYLOV, G.S. [Mykhaylov, H.S.)

Activation of an oxide cathode by oxygen liberated from thin
oxide films on electron bombardment [In Ukrainian with summary in
Russian). Ukr.fig.zhur. 3 no.1:112-115 Ja~-P !58. (MIRA 11:4)

1l.Institut radiofizikl ta elektroniki AN URSR.
(Electron tubes)

1

LA sad

Syt aNR

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0"



"APPROVED FOR RELEASE' 07/12/2001 CIA RDP86 00513R001034010011 0

"AUTHOR:
TITLE:

Miktaylov, G.8. S0V/1C7=3-1-2/1¢

Influence of the Evaporation Products ol thle T.erco-
cathode Material on the Tracsforrztions Occurrving irn
Ketal Oxides When Subjrcted to Blectron Borberydment
(Vliyeniye produktov ispareriya ves!clestva ter:ok:touda
na prevrashclenlya piolskhodyeslchiye v wetzlliclzckl L
okislakh, podver, ayemymh elelztronnoy tonberiirovke)

PERIODICAL: Rediotexbnika i Ble«trorika, 1553, Vsl 3, .r 3,

ABSTRACT:

Cardl/3

pp 1040 - lu42 (USSR)

In electron tubes with oxide or thorium-oxide cutlodes, tle
pvarticles of tiec citiode coating #1e Lorn off the catlsde
core by mezns =P tre electrie field znd tlese are sub-
sequently deposited at tle anode or otle: electrodes

Tie deposit at thLc ancde -c subjected to &an inteiuive
electron bYorburdment. It ic trerefore of intrrroct Lo
investipute trle effect Lf electron Lonmbordrent on tiesnc
oxide particles. Tu.e lavestigations repoted were carricd
sut by mesus of a special experimental diode which was
fitted with a water-coocled, ccpper anode. The ex~erimenis
vere crriied out at tle anode voltage of 600 V and tre
anode current of 100 mA; the initizl pres_ure was
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SCV/109-2-8-2/18
Influence of the Evaporation Products of the Thermo-ccticde
Material or the Trarsformations Occurring in HMetal Cxides When
Subjected to Electron Bombardment

(=
-

?.10"6 mrH, wnl tle anode-cithode distance was 5 mm. Al
t.e cathodes vere directly Lected and the following
c.res were used: tun,_3ten, tantalum, molybdenun and
tantalur witl tungcten powder. The following metallic
xides, in tue form of fine powders (grains of 10 L) wers
emplcyed: BaOl, ZIOZ’ TLGz, CeO2 and Cu0. These were

.ecosited oo tke ancde <nd tomberded by the catrnode

ciriyz=nt. It was found tlat above a certain current

(atzut 30 mA, wh.clL corresponds to a cur:ent density of
=)

_.lO—3 A/cmc), tie oxide vowders were subj~ct to an
1ntense heating. The temrmeratures thus obizined could
recch 2,000 “C. At onode currents below *l.¢ threshold
value, tre oxides produced a tlue, cathsdic luirinescenc~.
Ti.e author exrres_es hiec gratitude to A.Yz. Uoikov  2nd

Card 2/3
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SOV/lO9—%—8—9/18 *
Influence of the Bvapor-tion Products of t;a hermo-cathode
Material on the Transforrmations Occurring in Metal Oxides Wrer

Sutjected to BElectror Bombsrdment

I.D. Truten for their interest in tkis vvork sand valnable
advice. ' L
There are 12 references, 8 of whict wre Enilislh,
%2 Soviet and 1 French.
SUBLITTED: January 29, 1958
1. Oxide powdere--Bombardment 2. Electron bombardment--Analysis
Card 3/3 3. Electron tubes--Properties

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0

L E Y TS NN S BRI B

' MIKHAYLOV, G.S. [Mykhailov, H.S.] S .
T Comments on the role of barium in the phenomenon of inmcan-

descence of metallic oxide particles by electron bombardment.

U}EofiZnZhu.ro 4 HOO6:812"813 N-D '”q (MIR.A 11.:10)

1. Institut radiofiziki i elektroniki AN USSR.
(Metallic oxides)  (Barium) (Electron beams)

HErE
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MIKHAYLOV, G.S.

Growth of crystals with fivefold symmetry, Ukr. fiz. zhur, 5
no. 5:716-718 S-0 '60. (MIRA 14:4)

1. Institut radiofiziki i elektroniki AN USSR.
(Crystals—Growth)
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2153h
4.3/120 (1003 /1137,1146) $/109/60/005/010/031/031/XX
E032/E1l14
24203/ /
AUTHORS : Mikhaylov, G.S., Kutovaya, L.A., and Pospelov, L.A.
TITLE: 'ﬁgpéndeﬂce of the work function of thin films (cathodes)

on the ionisation potential of adsorbed atoms

PERIODICAL: Radiotekhnika i elektromnika, Vol.5, No.l0, 1960,
pp. 1658-1662

TEXT: This paper was read at the 9th All-Union Conference on
Cathode Electronics in Moscow, October 1959.
Modern quantum theory of adsorption (V.L. Bonch-Bruyevich, Ref.1)
looks upon the metal base and the monolayer adsorbed on it as a
single quantum mechanical system in which the electron wave
functions for the metal base and the adsorbate overlap.

A.I. Ansel'm, (Ref.2), has used these ideas to obtain the following
expression for the change in the electron work function when a
metal base adsorbs foreign atoms:

® +E
3 o .
_EE_£%§ g) W(E') E' - ¢ dE "’ (1)
‘VZW

Agp = ‘!:’TQU* -_—

Card 1/4

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0

§ TS : -3 S s

215 1311
$/109/60/005/610/031/031/XX
Dependence of the work function of ...E032/E1l4k

In this expression ¢* is the work function of the metal base,

(4] is the surface density of adsorbed positive ions, a 1is the
dIstance of the induced negatively charged layer due to the
positive adsorbed ions, W(E') is the probability for the presence
of electrons in the adsorbed layer, E! is the total electron
energy in the potential well, and Eg is the maximum kinetic
energy of electrons in the well. The present authors use this
theory to investigate the relation between the ionisation
potential Vi and the change in the work function Dy during
the adsorption of alkali and alkali-earth metals. Thus, for
example, Fig.l shows Vi and A ¢ as functions of the principal
quantum number n, Fig.2 shows these two quantities as functions
of position in the periodic table. These regularities can be
used to predict the change in the work function for adsorbates
whose properties are not known in detail, For example, Fig. la
Suggests that the change in the work function for Rb should be
approximately 2.88 eV. This is confirmed by the extrapolation
indicated in Fig.2 . In this way, one can predict that the work
function cf Rb on tungsten is approximately 1,62 eV, The
procedure appears to be general and can be applied to other cases.
Card 2/4
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Dependence of the work function.... 2632};114 /010/031/031/XX

There are 2 figures, 1 table and 26 references: 10 Soviet and
16 non-Soviet,
SUBMITTED: December 21, 1959

Fig. l L A
a. [ egynna(S) 5
Y {5 J<

° 4

o 4 r
L N K Ry g |2

1 1 1 1 1
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s

9,49 <0 //603/ 4o, v &
AUTHORS Myknaylov— & o Predan o v o 0 swovyen ol and
"Presnvakova o b

TITLE Pumping actice ot ~wral: o wonium il oa sueclal
feature ot {ts Vdparisattea 1n o vacuuls oy elcctron
Lombardment

PERIODICAL Ukrayins kyy tozycuanvy ziurasl v ¢ no 3. lvel,
412.414
TEXT - In modern sorption vwaps. “remically very active metals

(so-called "getters”) are used a- Sorption agent=. esscciarly tit-
anium The use of otner wtals, ikc :ron. nickei cobalt, and
chromium as soroents would be advont.geous The autnor experiment-
ed with iron chromium ana covalt e experiments with iron and
cobalt did not lead to conciusive ::si.lts  whereas 1n the case of
chromium an intensive pumsing acticon of the < ..romium vapor was
established as well as 1+, ujarly condensca surfaces The main re-

sults of the experiments ' t4 :nrouium ar- given in this article

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001034010011-0

- o it i - " . q i o
= s e ) et tase | et S P g .

w/182/01/70006/003/00U0/010
Pumping action. J208,u302

The distance cathode spucimen. was approx  actely 15 mm The hig::

vacuum ( ~ 10 & mm Hg) was produced by an oil pump ol type MM s 4O

During the pumping the lamps werc aiways neated at 40000 tor an

hour For purification tlhe metal clectrodes were neated Lo very

high temperatures by a current or by electron bombardment. The

chromium specimen was heated vy electron pombardment to near melting

point {( > 1800°C) At Vg " 300 v and lu 100 ma the specimen attained |
temperatures of 50 to L007. beiow melting point At that " ime in. V/
tensive chromium vaporization touik piace agcconpanied by an increase Y

in the vacuum from 10 6mm He <o 5 - 2 17" mm Hg (in both the lamp .
and the pump) During the experiment tne tormation of crystals

of Cr,03 was obscrved on the surface of the chromium specimen, these

crystals were not destroycd vy e cLQUTTON somsardment and consti- 4
tute a special feature ol Lic prociss ihe prowtn of these crystals {
on the pulverized surface shows t..al the oxygen, present in chromium

as an impurity, remains (during ‘'he vaporization) on the specimen

in the form of an oxide This is apparently the reason for the

pumping effect of the chromium usc. (witn approximately 1072 weight

percent oxygen) the crystal prowtn o tne chromium s.ecimens show

Card 2/5
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[Mykhailov, H.S.]; AKIMOVICH, I.N. {Akymovych, 0.M.}3
1.G. [Pronina, I.H.]

MIKHAY.OV, G.3.

»
lectronic semi-
Production of a superhigh vacuum by means of o ;il- zhur. 7

t .
conductors pulverized by electrom bombardment. 12
no.12:1367-1368 D '62, (MIRA 15:12)

Ykov.
¢ radiofiziki i elektorniki AN UkrSSR, Khar
e m?t::umx;) (Semiconductora) (Electron beams)
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KHARITONOV, K. F.; MIKHAYLOV, G, S.; GROBIVEER, M. P.

f storage batteries,
Selenium rectifiers for continucus charging o °
Energetik 10 no,8:16-17 Ag '62. (MIRA 15:10)

Storage batteries)
Blectric current rectifiers)
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MIKHAYLOV, G.S.

Note on E,F,Idchak's article "Effect of the conditions of sublimation
on the optical properties of thin chromium films." Opt. i1 spektr. 16
no.1:1176 Ja '6i. (MIRA 17:3)
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L 47337-66  EWT(m)/EWP(e)/EWP(t)/ETI  IJP(c) AT/JG/JD/WH .

; ]_'Acc NR:  ARGO25746 SOURCE CODE: UR/0058/66/000/004/A0T1/A0T1 "
i -
i AUTHOR: Mikhaylov, G. 8.; Akjmovich, I. K.; Stefanishina, A. V.

A R AT T e s

TITLE: Obtaining thin filmsdgf oxide electronic semiconductors by the method of
vacuum condensation with heating of the evaporated substance by electron bombardment

SOURCE: Ref. zh. Fizika, Abs. 4A598

REF SOURCE: Sb. Simpozium. Protsessy sinteza i rosta kristallov i plenok poluprovod-
nik. materialov, 1965. Tezisy dokl. Novosibirsk, 1965, 22-25

TOPIC TAGS: semiconducting film, condensation reaction, electron bombardment, vacuum. 3
technique i

ABSTRACT: The possibility was investigated of obtaining thin films oxide electron=
ljic semiconductors with n-type conductivity "gynthesized" from q}iﬂgé’ f metals gf the !
Ti subgroup of group IV of the periodic system and oxides of rare-earth metalsj /by 1
the method of evaporation and condensation in vecuum with direct heating of the sam- I
! ples of the evaporated substance by electron bombardment. The initial samples of the;
| substance were obtained by sintering chemically pure oxides in a hydrogen atmosphere_:
! or in vacuum (10~* - 10-5 mm Hg). Sputtering by electron bombardment was carried out !
at Vg =~ 1 - 2 kv and J, ~ 100 - 200 ma. The evoporation and condensation were car- =~
ried out under conditions of high vacuum (10-° - 10~° mm Hg) or superhigh vacuum o
(107 - 10-° mm Hg) . Both isotropic and anisotropic substrates, heated to difforent
temperatures, were used. The properties of the films depend strongly on the produc~

]
.-
|
i
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;- tion technique, especially on the vacuum conditions. [Translation of abstract]
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ACC NR: AP§030497 ) 7 77T SOURCE CODE: UR/0275/66/000/006/BG16/B016™
AUTHOR: Mikhaylov, G. S.; Akimovich, I. N.; Stefanishina, A. V.

TITLZ: Producing thin films of oxide elecironic semiconductors by the method of
vacuum condensatlon with the substance vaporized by electron bombardment

SOURCE: Ref. zh. Elektronika i yeye primeneniye, Abs. 6B104

REF SOURCE: Sb. Simpozium. Protsessy sinteza i rosta kristallov i plenok
poluprovodnix. materialov, 1965. Tezisy dokl. Novosibirsk, 1965, 22-25

T0?IC TAGS: semiconducting film, electr-n bombardment

A3STRACT: The possibility was studied of producing thin fiims of oxide electrornic
sexiconductors ("synthosized" from metal oxidos of Ti-subgroup, the 4th group of the
Perlodic System, and from oxidos of rare-earth metals) by the metnod of vaporization
and cordensation in vacuum, with the vaporization accomplished by electron bompard-
Zent. Source specimens were obtained by sintering chemically pure oxides in hydrogen
or in vacuum . i0"%-- 1075 torr). The electron~gun spraying was performed at

V, e 1==2 kv and I, » 100--2Wma. The vaporization and condensation were conducted L
in high (1078-- 10°6 torr) or superhigh (10-7-- 10-9 torr) vacuum. Both isotropic and
anisoiropic Dackings heated to various temperatures were used. The film properties
strong.y depernd on the processing, particularly on the vacuum conditions. V. U.
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